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We show that the time-dependent wavefunctions which serve as basis of the whole paper of Xu
[Phys. Rev. B 70, 193301 (2004)] are incorrect and point out the right ones.
PACS numbers: 71.70.Ej, 78.67.De, 73.21.Fg
In a recent paper1 Xu addressed the electron spins of
the two-dimensional electron gas in the presence of an
intense terahertz laser field. All the quantities such as
the Green function, the density of states and the num-
ber of the particle he calculated are based on the time
dependent wavefunction (i.e. Eq. (2) in Ref. 1) of the
electron Hamiltonian H(t) (Eq. (1) in Ref. 1). However
that paper deserves a comment as the wavefunction given
by Xu is incorrect.
It is easy to check that the wavefunction given by Xu1
does not satisfy the Schro¨dinger equation
(i~∂t −H(t))Ψnkσ(R, t) = −~ωr0kα sin(ωt)√
2
eikrψn(z)
(
σ − iσ ky−ikxk
i+
ky−ikx
k
)
e−i[Enσ(k)+Eem]t/~eiγ sin(2ωt)eir0(kx+σkα)[1−cos(ωt)]
6= 0 . (1)
Therefore his remaining results are questionable.
The right wavefunctions expanded in the Floquet
space was given in our recent paper.2 Differing from
the wavefunctions given by Xu where two spin branches
Ψnk+(R, t) and Ψnk−(R, t
′) are always orthogonal to
each other for any t and t′, for the right time-dependent
wavefunctions these two branches are only orthogonal
when t = t′. Therefore for the right wavefunctions, one
gets not only the diagonal terms of the Green functions,
but also the off-diagonal terms which indicate the correla-
tions between the two spin branches. These correlations
result in new spin polarizations which are absent in Xu’s
paper. More results in detail can be found in our paper.2
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